Phosphorylation of bovine neurofilament proteins by protein kinase FA (glycogen synthase kinase 3).
A highly purified preparation of protein kinase FA (where FA is the activating factor for phosphatase 1)/glycogen synthase kinase 3 from rabbit muscle readily phosphorylated bovine neurofilaments. All three neurofilament proteins, the high, middle, and low molecular proteins (NF-H, NF-M, and NF-L), were phosphorylated when intact filaments were incubated with the kinase. Experiments with individual proteins showed that NF-M was the best substrate. At protein concentrations of 0.13 mg/ml, the initial rate of NF-M phosphorylation was 30% of that observed for glycogen synthase. Km values were 0.24 mg/ml (7 x 10(-7) M tetramer) for glycogen synthase and 0.10 mg/ml (5 x 10(-7) M dimer) for NF-M. Vmax values were 0.36 mumol/min/mg for glycogen synthase and 0.035 mumol/min/mg for NF-M. Dephosphorylated NF-M was phosphorylated only half as much as native NF-M; this is consistent with the known substrate specificity of the kinase. The possible involvement of FA/GSK-3 in the phosphorylation of neurofilaments in vivo is discussed.